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NVE	  Course	  Concept	  
•  Survey	  of	  technologies	  and	  system	  concepts	  required	  to	  
create	  an	  NEW	  
–  Networking/distributed	  compuQng	  
–  Graphics	  and	  other	  mulQmedia	  
–  Distributed	  physics-­‐based	  simulaQon	  
–  System	  architectures	  and	  performance	  
•  Six	  project	  segments	  span	  range	  of	  NVE	  basics	  
–  Using	  X3D	  visualizaQon	  standard	  and	  Xj3D	  viewer	  
–  Students	  program	  in	  Java	  with	  NetBeans	  scaffolding	  
•  Simultaneous	  classroom/online	  presentaQon	  
–  MIST/C	  interconnects	  Xj3D	  with	  NVE	  mulQcast	  
Xj3D	  
Online	  Teaching	  SoZware	  
•  GMU	  C4I	  Center	  has	  been	  developing	  MIST/C	  
open-­‐source	  synchronous	  teaching	  capability	  
– Used	  to	  present	  MSCS	  with	  roughly	  20	  courses	  
– Major	  disQnguishing	  feature:	  intended	  for	  
simultaneous	  	  classroom/online	  delivery	  
•  Having	  full	  codebase,	  we	  can	  evolve	  new	  
funcQons	  for	  innovaQve	  teaching,	  e.g.	  
– Launch	  JOGL	  viewer	  with	  insrtuctor-­‐selected	  class	  
– Pipe	  NVE	  mulQcast	  among	  student	  desktops	  	  
Moodle	  Integrated	  Synchronous	  
Teaching/Conferencing	  
	  
A	  project	  of	  the	  GMU	  Center	  of	  Excellence	  
in	  Command,	  Control,	  CommunicaQons,	  
CompuQng	  and	  Intelligence	  
(C4I	  Center)	  
Purpose	  of	  MIST/C	  
•  Provide	  a	  quality,	  easy	  to	  use,	  open-­‐source	  
tool	  for	  teaching	  and	  conferencing	  over	  the	  
Internet,	  supporQng:	  
– Audio,	  graphics	  (slides	  and	  annotaQons),	  	  	  	  	  	  	  	  	  	  
video	  (opQonal),	  and	  text	  chat	  
– Floor	  control,	  breakout	  rooms,	  and	  voQng	  
– Real-­‐Qme	  interacQon,	  recording	  of	  sessions,	  and	  
simulteaching	  classroom	  and	  online	  students	  
– ApplicaQon	  launching	  and	  IP	  mulQcast	  among	  
parQcipaQng	  computers	  	  
Features	  of	  MIST/C	  
•  MulQpladorm	  (Windows,	  Linux,	  Macintosh)	  
•  MulQmedia	  (Audio,	  Whiteboard,	  Video,	  Text)	  
•  Integrated,	  adapQve	  control	  window	  
•  Communicates	  via	  TCP	  for	  best	  reachability	  
–  Through	  Network	  Address	  Translators	  and	  Firewalls	  
–  Low	  data	  rate:	  dialup	  connecQon	  (without	  video)	  
•  Server	  and	  client	  run	  on	  low-­‐cost	  computers	  
•  Free	  and	  open	  source	  (posted	  to	  SourceForge)	  
•  Integrated	  with	  popular	  Moodle	  open	  source	  
Learning	  Management	  System	  
•  Built	  to	  support	  simultaneous	  classroom/online	  
presentaQon	  
–  Recorded	  for	  asynchronous	  use	  
MISTC Client Interface 
Backup	  Slides	  
MIST/C	  Audio	  
•  Quality	  audio	  over	  open	  Internet	  
•  Half	  duplex	  model	  (one	  sender	  at	  a	  
Qme)	  avoids	  babble	  and	  acousQc	  
feedback	  
•  Audio	  packets	  have	  highest	  priority	  in	  
both	  client	  and	  server	  
•  Control	  interface	  has	  volume	  bar	  and	  
level	  controls	  integrated	  with	  host	  
computer	  
MIST/C	  Whiteboard	  
•  NaQve	  input	  formats	  PDF,	  JPEG,	  PNG,	  text	  
•  Autosizes	  to	  screen	  and	  autoscales	  images	  
•  Captures	  single	  or	  repeaQng	  images	  of	  screen	  
•  Buffers	  slides	  and	  annotaQons	  for	  redisplay	  
•  Variety	  of	  annotaQon	  tools,	  colors,	  sizes	  
•  Works	  parQcularly	  well	  with	  tablet	  input	  
•  Second	  whiteboard	  supports	  full-­‐screen	  
projector	  for	  class	  
GMU C4I Center  
Networking and Simulation Laboratory 
For more details, see: 
   http://netlab.gmu.edu/MISTC 
MIST/C 
MIST/C	  Video	  
•  512x382	  pixels	  (about	  the	  same	  as	  analog	  TV)	  
•  Adjustable	  to	  fast	  scan	  but	  normally	  used	  at	  2	  
frames	  per	  second	  
•  Works	  well	  with	  inexpensive	  webcam	  
•  Not	  used	  by	  most	  instructors	  
– Generally	  voice	  &	  graphics	  is	  sufficient	  
MIST/C	  Floor	  Control	  &	  Text	  Chat	  
•  Displays	  names	  and	  status	  of	  parQcipants	  
•  Floor	  may	  be	  controlled	  or	  open	  to	  all	  users	  
•  ParQcipants	  may	  chat	  among	  themselves	  or	  
send	  private	  notes/quesQons	  to	  “PROF”	  
•  Includes	  ability	  to	  launch	  applicaQons	  
(including	  Web	  browser)	  on	  all	  
parQcipants’	  screens	  
•  Always	  logged	  by	  server;	  may	  also	  be	  
recorded	  
•  Also	  supports	  breakout	  rooms	  and	  voQng	  
MIST/C	  Record	  &	  Playback	  
•  Controlled	  by	  simple	  “videotape”	  interface	  
•  Recorder	  captures	  stream	  of	  outgoing	  packets	  
•  Player	  reproduces	  original	  input 	   	  	   	   	  
	  including	  mulQcast	  
•  Can	  run	  record	  and	  play	  at	  the	  	   	   	   	  
	  same	  Qme	  
– Play	  previous	  recordings	  in	  class	  
– Edit	  recordings	  to	  add	  material	  
MIST/C	  and	  Moodle	  
•  Moodle	  provides	  access	  control	  and	  file	  
management	  for	  MIST/C	  
– MIST/C	  has	  access	  to	  Moodle	  database	  
•  Instructor	  saves	  slide	  files	  and	  recordings	  in	  
Moodle	  for	  student	  access	  
•  Best	  arrangement:	  make	  all	  course	  materials	  
available	  through	  Moodle	  
•  Or	  MIST/C	  in	  Blackboard	  via	  Moodle	  plugin	  

